Differential regulation by protein kinases of activity and cell surface expression of glutamate transporters in neuron-enriched cultures.
This study described the involvement of short-term PKA, PKC or PI3K phosphorylation-mediated processes in the regulation of activity and trafficking of the excitatory amino acid transporters EAAC1, GLAST and GLT-1 endogenously expressed in neuron-enriched cultures. Glutamate uptake was dose-dependently decreased by inhibitors of protein kinase A (PKA), [N-[2-(p-bromocinnamylamino)-ethyl]-5-(isoquinolinesulfonamide)] (H89) or phosphatidylinositol 3-kinase (PI3K) (wortmannin), but not altered after protein kinase C (PKC) inhibition (staurosporine) or activation phorbol-12-myristate-13-acetate (PMA). Biotinylation and immunoblotting results (% of controls) showed that EAAC1 membrane expression was significantly decreased by H89 (71.9+/-4.7%) and wortmannin (63.3+/-20.0%) and increased by PMA (137.7+/-15.5%). H89 and PMA induced a significant decrease of the cell surface fraction of GLAST (54.0+/-34.1% and 73.3+/-14.3%, respectively) whereas wortmannin significantly increased this fraction (119.8+/-9.3%). After treatment with H89, the GLT-1 membrane level showed a two-fold increase (179.4+/-19.7%). Conversely, PMA and wortmannin induced a significant decrease of the cell surface expression of GLT-1 (49.0+/-15.4% and 40.7+/-33.7%, respectively). Confocal microscopy revealed a wortmannin-induced clustering of EAAC1 in the intracellular compartment. These data suggest that trafficking of glutamate transporters can be differentially regulated by PKA-, PKC- and PI3K-dependent signaling pathways and could therefore control total glutamate uptake activity. These processes may represent rapid adaptive responses to changes in the cellular environment, which significantly contribute to regulation of EAA transmission and further prevent possible excitotoxic events.